Identification of a developmentally regulated cysteine protease of Trypanosoma brucei.
Trypanosoma brucei undergoes dramatic metabolic changes during differentiation from the mammalian bloodstream form into the procyclic form of the insect midgut. Because modulation of protein degradation is likely to be important during this process we studied T. brucei for life cycle mediated proteolysis. We detected an increase in the activity of a 28 kDa protease as pleomorphic GUTat 3.1 trypanosomes differentiate in the mammalian bloodstream from long slenders into short stumpies. Short stumpy trypanosomes hydrolyse z-Phe-Arg-AMC 12 fold more actively than either long slenders or procyclics. The 28 kDa protease is activated by dithiothreitol and is inhibited by trans-epoxysuccinyl-L-leucyl-amido(4-guanidino) butane (E-64), indicating that it is a cysteine protease. The proteolytic activity of monomorphic ILTat 1.4 trypanosomes does not increase during mammalian parasitemia. If monomorphic ILTat 1.4 trypanosomes are induced to differentiate into short stumpies by exposure to difluoromethylornithine, however, the activity of the 28 kDa cysteine protease increases 8 fold. This suggests that polyamine depletion induces the 28 kDa cysteine protease and that its expression may be regulated by mechanism not previously described in protozoa.